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Abstract 

Background: With several new vaccine recommendations specifically targeting adolescents, improving adolescent 
vaccination rates has become a major health priority. Vaccination attitudes are an important, modifiable target for 
new interventions. Prior research has examined primarily the attitudes and beliefs of adolescents, parents or 
healthcare providers separately without exploring the decision-making dynamic among these stakeholders. We 
sought to identify potentially modifiable barriers in the vaccine decision process among adolescents, parents and 
healthcare providers that could be addressed through interventions implemented within the adolescent's medical 
home. 

Methods: We conducted a qualitative study of adolescents, their parents and healthcare providers, recruited from 
four primary care practices in Michigan. For each practice, three separate focus group discussions (adolescents, 
parents and healthcare providers, for a total of 12 focus groups) were conducted to explore vaccination attitudes, 
possible interventions to improve vaccine uptake and access to and use of technology for vaccination 
interventions. Themes that emerged from the focus group discussions were categorized using an inductive, 
iterative process, and analysis focused on highlighting similarities and differences among the three perspectives. 

Results: Participants included 32 adolescents, 33 parents and 28 providers. The majority of parents and adolescents 
were female. Lack of knowledge about recommended adolescent vaccinations was universally recognized among 
the three groups and was perceived to be the underlying driver of low immunization rates. Notably, each group 
did not appear to fully appreciate the challenges faced by the other stakeholders with respect to adolescent 
vaccination. Adolescents were seen as having a greater role in the vaccine decision-making dynamic than 
previously suggested. Provider-based interventions such as educational tools and reminder-recall notices were 
identified as important components of any immunization program. Overall, there was high receptivity among all 
stakeholders toward integrating technology such as email and Internet into new vaccination interventions. 

Conclusions: We identified potentially modifiable attitudinal barriers to adolescent vaccination among the three 
key stakeholders. However, there were notable differences in attitudes and preferences across the three 
perspectives, indicating that for an intervention to be successful it will require a dynamic partnership with the 
target audiences. 
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Background 

Over the last decade, several new vaccines, including the 
meningococcal conjugate (MCV4), tetanus-diphtheria- 
acellular pertussis (Tdap), human papillomavirus (HPV), 
and most recently seasonal influenza (Flu) vaccines, have 
been recommended for adolescents, making vaccination 
a major component of adolescent primary health care 
[1-4]. Despite their importance, in the United States 
immunization rates for adolescent vaccines lag behind 
those of childhood vaccines [5-7]. For example, coverage 
levels for childhood immunization against poliovirus, 
hepatitis B and varicella were above 90% in 2010 [6]. In 
contrast, although MCV4 has been recommended for 
adolescents since 2005 [1] and Tdap since 2006 [2], only 
69% and 62% of all adolescents, respectively, had received 
the vaccines as of 2010 [5]. Far fewer adolescents, 35% 
[7] and 49% [5], respectively, have been vaccinated against 
Flu or begun the HPV series (among girls) as of 2010. 

Barriers to achieving high vaccination rates are multi- 
factorial. Inductive analyses have demonstrated that 
some of the most common barriers to vaccination in- 
clude lack of education about vaccines and vaccine- 
preventable diseases, infrastructural issues, financial 
concerns, and the attitudes of adolescents, parents, and 
providers toward vaccination [8-11]. This complex inter- 
play between vaccination coverage and individual, popu- 
lation and health system determinants is depicted in a 
conceptual model developed by Briss et al. (2000). This 
model not only illustrates commonly identified factors 
influencing vaccination coverage but also categories for 
health interventions that are posited to have beneficial 
public health outcomes if implemented [12]. 

Focusing on the individual-level determinants, several 
qualitative studies previously conducted have identified 
important parental or provider attitudes that may be 
modifiable to increase community demand for and ac- 
cess to vaccinations [8,10,13-15]. However, previous 
studies have not focused much attention on the adoles- 
cent perspective or the dynamic relationships among all 
three relevant stakeholders (adolescent, parent and pro- 
vider) in influencing vaccination decisions. 

With this in mind, we conducted a qualitative study of 
adolescents, their parents and the adolescents' health- 
care providers to identify similarities and differences in 
vaccination attitudes and practices among these groups 
and to explore the role of each stakeholder in the vac- 
cine decision process. We then queried these parties for 
their ideas on possible interventions to improve vaccine 
uptake that addressed identified barriers in the vaccine 
decision process. Special consideration was given to ex- 
ploring receptiveness among these stakeholders for using 
new technology (e.g. email and text messaging) given the 
growing integration of these technologies into everyday 
life [16-20]. 



Methods 

We conducted a qualitative study of adolescents, their 
parents and healthcare providers recruited from four 
primary care practices in Michigan. Focus group discus- 
sions were conducted to explore vaccination knowledge, 
attitudes, and practices and identify possible future 
interventions aimed at improving vaccine uptake among 
adolescents. All study activities were approved by the 
University of Michigan Medical School's Institutional 
Review Board (IRB study protocol # HUM00043508). 

Healthcare provider recruitment 

We recruited a convenience sample of four practices 
among the 10 practices with the largest volumes of ado- 
lescent patients from two counties in Michigan. The 
four practices varied in terms of geographic location 
within the state, immunization practices, uptake of vac- 
cines among adolescents, and demographic characteris- 
tics of their adolescent patient population. Two practices 
were recruited from a county served primarily by subur- 
ban practices with relatively high immunization rates. 
The other two practices served mostly lower-income 
patients, were from a large metropolitan area and had 
lower immunization rates. For each of the practices 
recruited, we conducted three separate focus groups - 
that of adolescent patients in the practice, their parents, 
and their healthcare providers. 

Adolescent and parent recruitment 

To recruit adolescent and parent participants, a random 
sample of 100 adolescents aged 11 - 18 years were iden- 
tified from each practice using a computer 
randomization algorithm applied to electronic patient 
records. The parents of these adolescents received a let- 
ter outlining the study goals and time needed for partici- 
pation. Interested parents contacted the study team 
member to determine a date and time for the focus 
group meetings. Each focus group was limited to ~12 
participants (range 6-13 participants) so as to facilitate 
all members participating in the discussion. All parents 
who were able to read and converse in English and 
expressed interest in participating were selected to at- 
tend the focus groups until a group size of -12 partici- 
pants had been achieved. For inclusion in the adolescent 
focus groups, adolescents had to be able to read and 
converse in English and have obtained parental consent 
for their participation in addition to their written assent. 

Adolescent and parent focus groups 

Study team members facilitated separate focus group 
discussions for adolescents and parents within each 
practice, for a total of 8 focus groups (4 parent, 4 adoles- 
cent). A focus group interview guide developed by the 
investigators was used to prompt discussion on specific 
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topics including: barriers to adolescent vaccination, pos- 
sible interventions, options for reminder-recall notices, 
the technical capacity of parents and adolescent patients, 
and priority areas for adolescent immunization. Adoles- 
cent and parent focus groups were conducted in separ- 
ate spaces but at the same time and clinic location. 
Focus groups were allocated one hour for completion. 
Parent focus groups lasted approximately 45 minutes, 
and adolescent focus groups lasted approximately 20 
minutes. Each participant received a $25 gift card (max- 
imum $50/family) for their time. 

Provider focus groups 

Using the previously developed interview guide to 
prompt discussion, a member of the study team facili- 
tated 1-hour focus group discussions with providers 
from each participating practice. Any provider identified 
as being involved in immunization was invited to attend; 
thus, these groups included doctors, nurses, medical 
assistants, and other clinical staff. No incentives were 
given to the providers for their participation in the 
study. 

Data analysis 

All focus group discussions were conducted in English 
and without gender disaggregation. One study team 
member moderated each focus group and the sessions 
were audio-taped with participant consent. These dis- 
cussions were transcribed verbatim by an independent 
transcription service. Specific focus group participants 
were not identified in the transcripts. A thematic, in- 
ductive approach was used for data analysis. Transcripts 
were reviewed and coded by three members of the study 
team to group responses into thematic categories using 
an iterative process. Discrepancies in coding of themes 
were resolved by mutual agreement among the three 
reviewers. Analysis focused on highlighting the similar- 
ities and differences among the adolescents, parents, and 
providers from each practice. 



Results 

Across the four practices, 32 adolescents, 33 parents and 
28 healthcare providers participated in the focus groups 
(Table 1). The healthcare providers were roughly evenly 
distributed between physicians and supporting staff The 
majority of participating adolescents and their parents 
were female. 

CURRENT BARRIERS TO ADOLESCENT VACCINATION 

In focus group discussions, significant time was spent ex- 
ploring what each group of stakeholders identified as the 
major barriers contributing to low adolescent vaccination 
levels. These barriers could be grouped broadly into two 
categories: 1) knowledge about adolescent vaccination, 
which included lack of awareness about recommenda- 
tions for adolescents, impact of changing immunization 
schedules and concerns about vaccine safety; and 2) lack 
of routine preventive care among adolescents. 

Lack of awareness about recommended vaccines 

Most parents and adolescents (from all four medical 
practices) were unaware that certain vaccines were 
recommended specifically for adolescents. At three of 
the four sites the majority of parents reported that they 
often did not have sufficient information about the vac- 
cines to make vaccination decisions. Some parents 
expressed concerns about the information provided by 
their children's doctors, citing that the information was 
biased toward promoting vaccine benefits while side 
effects were inadequately presented. Many of these par- 
ents reported seeking out other information sources in- 
cluding relatives or friends in the healthcare profession 
and Internet websites. The majority of parents at the 
fourth site believed they had enough knowledge about 
the vaccines to make informed decisions. However, these 
parents also shared that, for newer vaccines like the HPV 
vaccine, they had used online resources to acquire infor- 
mation. In contrast, most adolescents indicated that they 
did not need more vaccine information, stating instead 
that their parents informed them about upcoming 



Table 1 Composition of focus groups 



Location* 




Adolescents 


Parents 




Healthcare Providers 






Females 


Males 


Age Range 


Mothers 


Fathers 


Physicians 


Nurses 


Clinic 

Coordinators 


Medical 
Assistants 


Clinic #1 


3 


3 


12 - 18 years 


5 


1 


1 


1 


0 


0 


Clinic #2 


6 


3 


11-16 years 


4 


3 


5 


4 


2 


0 


Clinic #3 


8 


2 


12-16 years 


12 


1 


1 


2 


1 


0 


Clinic #4 


5 


2 


11 - 18 years 


7 


0 


4 


2 


1 


4 


Total # of participants 


22 


10 




28 


5 


11 


9 


4 


4 



* Clinics #1 and #2 are two practices recruited from a county served primarily by suburban practices with relatively high immunization rates. The other two 
practices, Clinics #3 and #4, were from a large metropolitan area serving mostly lower-income patients with lower immunization rates. 
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Table 2 Current knowledge about and challenges to adolescent vaccination, as identified through focus group 
discussions 



Theme 


Sub-theme 


Representative Quote from Provider 


Representative Quote from Parent (P) 
or Adolescent (A) 



Knowledge about adolescent vaccination 

Lack of awareness about recommended 
adolescent vaccines 



"I think it takes a lot of time in the office 
to go over each vaccine and to understand 
the importance of it, especially [with] new 
vaccines, you know, like the HPV vaccine . . . 
There's a lack of understanding on their side." 



mpact of changing immunization schedules 



Lack of routine preventive care 



A: "I don't know when we [should] get [vaccines] 
because most of the time my parents don't either." 

A: "Yeah, I never know when I have a vaccination 
coming. Until you get to [the doctor's office] and 
they're like, oh, you're overdue." 

P: "See the thing with me is they changed the 
vaccination rules ... so I had to research all of this 
information in regard to shots. I didn't know anything." 

P: "Yeah, I feel like it's easier to know what my dog 
needs than what my kids need." 

. a lot of education needs to be done in the P: "My daughter, up until this year, has not competed 



community, letting them know that routine 
health is important . . . they're not making it in 
for that routine visit, because the parents 
[think] the kid's fine." 



in sports and she's healthy. So she hasn't been to see 
the [doctor]. I called for, I don't know, for some silly 
thing and I thought we could just call and get, I think 
it was a 'script or something like that. And they said, 
'well, she probably should come in. It's been ten years 
since she's been in the office.' And so all these, she had 
to have five shots. And it isn't like I'm a bad mom. . ." 



Decision process about vaccination 

Parents are primary decision makers 



A: "I guess my parents mostly until, like, lately. They 
kinda tell me I need to get one and I'm OK with it." 

P: "I made the decisions until my daughter was 18." 



Increasing role for adolescents in 
vaccination decisions 



"I think a lot of parents let them get away 
with not wanting [the vaccines] . . . like the 
whiney 15-year-old who says she doesn't 
want to do it, I think they are more likely 
to say, 'ugh, she's just being a teenager. 
Fine, we'll just come back and do it' And 
then you sort of miss that opportunity." 

"Adolescents are more of a partner in their P: "I'll let my daughter make the decision [to get the 
health decision-making than younger children, HPV vaccine] on her own." 
and they have the ability to say 'no', and parents 
will often respect that, rather than necessarily 
what the doctor is advising. 



vaccines as necessary. There was universal agreement 
among providers that parents and teens lacked under- 
standing of adolescent vaccination recommendations. 
Table 2 highlights specific participant comments that ex- 
emplify these and other themes identified in our study. 

Impact of changing Immunization schedules 

One of the barriers to adolescent vaccination readily 
identified by parents was changing immunization sche- 
dules. Parents at two sites specifically expressed frustra- 
tion that vaccine recommendations and schedules are 
frequently changing, contributing to the difficulty of 
staying informed and leading to mistrust about whether 
vaccines were actually needed. For example, one parent 
did not believe that adolescents truly needed the Flu vac- 
cine since it previously had not been recommended for 
them. Other parents felt that the recent implementation 
in Michigan of school mandates for Tdap and MCV4, 
but not HPV or Flu, vaccines suggested that only the 
mandated vaccines were important. While most 



adolescents did not express similar concerns, some did 
acknowledge that it was difficult for their parents to ac- 
curately know which vaccines were due and when. At 
one site, most of the adolescents reported that they and 
their parents relied primarily on their doctors to educate 
and remind them about vaccines. 

Unlike parents, changing vaccine requirements was 
not mentioned by any of the providers as a barrier to 
adolescent vaccination, suggesting that providers may 
not recognize that these changes contribute to parental 
vaccination hesitancy. In addition, providers reported 
that school-based vaccine mandates appeared to im- 
prove coverage levels of all vaccines, even though par- 
ents indicated that they had differential attitudes based 
on whether vaccines were mandated or not. 

Concerns about vaccine safety 

Most adolescents and parents expressed concerns over 
vaccine side effects. Adolescents tended to focus their 
concerns on more immediate side effects such as pain at 
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the injection site, whereas parents were more focused on 
longer-term health consequences, as expressed specific- 
ally by parents from three sites. Parents at the fourth site 
stated that they did not have any specific concerns over 
the recommended vaccines but could understand how 
vaccine safety concerns might influence a parent to not 
vaccinate his or her child. Parental concerns included 
the use of thimerosal or aluminum in vaccine produc- 
tion and vaccine side effects such as seizures. Only a few 
parents at two sites mentioned that they were concerned 
about the link between vaccines and autism. Parents at 
all four sites had more reservations specifically about the 
effectiveness of the HPV and Flu vaccines. Regarding the 
HPV vaccine, parents wondered why the vaccine 
included only some and not all of the HPV strains and 
for how long the vaccine would provide protection. Per- 
sonal experiences with the Flu vaccine had caused some 
parents to question its effectiveness and avoid having 
their children receive that vaccine. While providers uni- 
versally recognized that concerns over safety and side 
effects from both adolescent and parent perspectives 
were significant barriers to adolescent vaccination, they 
reported generally not having adequate time to fully dis- 
cuss these concerns during clinic visits. 

Lack of routine preventive care 

Providers at all four sites reported that one of the largest 
barriers to adolescent vaccination is that adolescents are 
not seen routinely in the clinic, typically coming in only 
for urgent-care appointments. Parents agreed that their 
teens did not often visit the doctor; however, several par- 
ents indicated that the reason for the lack of visits was 
because they were actually unaware that annual prevent- 
ive care visits and specific vaccines were recommended 
for adolescents. One parent even reported that, because 
her daughter was generally healthy and did not partici- 
pate in sports requiring yearly physicals, she had not 
taken her child to see the doctor in 10 years. She was 
shocked to find out her daughter was behind on immu- 
nizations, leading to guilt about being a "bad mother." 
According to most providers, when adolescents do come 
in for urgent visits, parents are hesitant to have their 
children vaccinated while currently ill. In addition, some 
providers reported that adolescents may come unaccom- 
panied to their doctors' visits and thus parental consent 
cannot be obtained for vaccination. Several adolescents 
indicated they would not want to get vaccinated unless a 
parent was present, and most parents shared this view. 

Decision-making dynamics about vaccinations 

There was consistency between parents and adolescents 
when asked about the vaccine decision-making process - 
most agreed that parents were the primary decision- 
makers. One adolescent noted that she has gained more 



input in decision-making as she has gotten older, and sev- 
eral other adolescents at three sites stated that decisions 
are made jointly between their parents and them. How- 
ever, the same participants also stated that their parents' 
input receives more weight in the final vaccination deci- 
sion. Some adolescents at two sites stated that they get all 
of the vaccines recommended by their doctor. At least 
two parents at two sites expressed different approaches 
with respect to the HPV vaccine, stating that they would 
leave that decision entirely up to their children. 

These views contrasted with what most providers 
described as a tendency for parents to be easily swayed 
away from vaccination by their adolescents' attitudes. 
Providers at most of the sites felt that teens were less 
likely to get vaccines in part because parents did not 
force vaccination decisions if a teen complained about 
anticipated pain or swelling from the vaccine. Several 
providers indicated that they wished parents would state 
more decisively that their teens needed to get vacci- 
nated, as parents did with their younger children. At the 
same time, these providers acknowledged that there are 
differences in adolescents' capacity to make decisions 
and perhaps teens should have more input in the deci- 
sion process as they advance in age. 

Possible interventions to improve adolescent vaccination 

Parents and providers were asked to "brainstorm" about 
potential intervention options to improve adolescent 
vaccination. Two themes emerged that specifically 
addressed the main categories of barriers identified earl- 
ier: 1) improved educational tools to increase knowledge 
about adolescent vaccination and facilitate adolescent- 
parent discussion in the decision-making process; and 
2) reminder-recall notices to improve adolescent par- 
ticipation in routine preventive care. In addition, the 
use of technology to facilitate both intervention strat- 
egies was explored. Figure 1 expands on the conceptual 
model developed by Briss et al. (2000) [12] to depict 
how identified individual-level barriers can be addressed 
with interventions proposed within the medical home 
that aim to increase community demand for and en- 
hance access to vaccination. Table 3 presents partici- 
pant comments that illustrate stakeholder interest in 
potential educational and reminder-recall intervention 
options. 

Educational interventions 

Each practice currently employed different approaches to 
provide vaccine information to their patients and fam- 
ilies. Most providers reported distributing educational 
material including vaccine-specific vaccine information 
statements (VIS) developed by the Centers for Disease 
Control and Prevention (CDC) or other general health 
brochures. One practice brought in a pharmaceutical 
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Decision process about 
vaccination 

• Parents are the primary 
decision-makers 

• Increasing role for adolescents 
in vaccination decisions 



ADOLESCENT/PARENT 
BARRIERS 



Knowledge about 
adolescent vaccination 

' Lack of awareness about 
recommended vaccines 

I Impact of changing 
immunization schedules 

I Concerns about vaccine safety 



Lack of preventive care 

• Adolescents do not attend 
routine preventive care 
visits. 

• Families may not receive 
reminder notices because 
providers have outdated 
contact information. 




MINDER-RECALL 
NOTICES 




Figure 1 Conceptual model depicting proposed interventions to identified barriers in order to improve adolescent vaccination. 



representative to present information on the HPV vac- 
cine to their patients. Another practice reported playing 
a television channel devoted to health issues (including 
vaccination) in the clinic waiting room, which parents 
had found informative. 

Both parents and providers believed that it would be 
helpful to have additional vaccine-specific informational 
resources to offer to their patients. There was a particu- 
lar desire in both groups to have the information pro- 
vided before a scheduled visit so that there would be 
adequate time to review the materials. Many providers 
felt this could save time during appointments and meet 
the perceived need of many parents to have more infor- 
mation than providers may have time to convey. Parents 
at all four sites expressed interest in receiving emails 
with links to online vaccine-related resources prior to 
their child's visit. Some parents were also open to brows- 
ing through vaccine-related information in the clinic 
waiting room, though other parents preferred to do that 
at home. 

Reminder-recall notices 

Healthcare providers discussed a variety of strategies 
already employed by their practices to improve adoles- 
cent immunization rates. Three of the sites had taken 
advantage of the Michigan Care Improvement Registry 
(MCIR), Michigan's statewide immunization registry, to 
access each patient's vaccination status and provide that 
information to parents and patients at well child visits. 



At least two of the practices planned to expand their use 
of the MCIR to conduct assessments at all urgent care 
visits as well. Though the MCIR compiles records from 
>95% of primary care providers serving children 
throughout the state,[21] one practice reported that it 
did not consistently use the MCIR. This was despite its 
providers specifically commenting that their patients' 
immunization records were located in multiple, disparate 
systems and the perceived lack of a central data reposi- 
tory made the tracking and assessment of vaccination 
status extremely difficult. 

In addition to the use of the MCIR to determine 
patients' vaccination statuses, most practices also con- 
ducted systematic reminder-recall notices - primarily by 
mailing letters or cards reminding patients about up- 
coming or overdue appointments although some prac- 
tices also used reminder phone calls. Despite all of the 
practices' efforts, the majority of parents interviewed felt 
that their providers did not adequately inform them 
when adolescents were due for vaccines. 

Of note, practices did indicate that mail or phone re- 
minder strategies were time-consuming and often un- 
successful as addresses or phone numbers were no 
longer valid at the time contact was attempted. These 
difficulties in reaching patients and their families due to 
incomplete or inaccurate demographic information likely 
contributed to the perception of inadequate provider 
communication expressed by parents who were unaware 
that providers faced such challenges. 
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Table 3 Strategies to improve adolescent vaccination rates including the use of new technologies, as identified 
through focus group discussions 

Theme 

Sub-theme 



Representative Quote from Provider 



Representative Quote from Parent (P) or Adolescent (A) 



Educational tools 



Reminder-recall notices 



Using technology 

Varying levels of access to 
and comfort with 
using Internet 



Using alternative 
communication modalities 



"So if there was some way that's in the media 
to increase the education before [the parents] 
came in. Because a lot of times they don't 
know, and so once they come in, they'll listen 
to you tell them about it, but then it's, 'Ok, 
we'll think about it.'" 



'Through the last couple of years, we've 
started printing our list of overdue teens and 
sending them [a] postcard ... I think we've 
gotten a fairly good response from them . . . 
I think we started the year at 57% for our 
teen [immunization] rate, and we're at like 
75% over the course of the year.""We're still 
using a [database system] that ... is not as 
smart as it could be ... It could be embedded 
with more intelligence to pull out, you know, 
teenagers who are due for a tetanus shot or 
something, but the technology's not there yet." 



"We have a mixed population out here. Either 
there's money to have [the Internet] or 
there's not. . ." 

"Another suggestion for people that didn't 
have access to the, to Internet, maybe we 
could have a computer [in the clinic] with 
information." 

"... I mean, they're on their smart phones all 
the time, and Facebook and texting ... I think 
people would definitely be up for [using 
technology to communicate with the doctor]." 



P: ". . . if you had all that information, you know, instead 
of walking into the office and them saying, 'this is what's 
due.' You know, if you got that prior, I mean, obviously, 
that would be helpful." 

P: "I was thinking, like, a webpage . . . giving us information 
about infants, you know, toddlers, young adults, or young 
adolescents. Giving us a chance to turn on, getting on, OK, 
well, my son's 14-years-old. What is new out there for us?" 

P: "I get text messages from my kids but I, honestly, . . . 
would rather get a postcard." 

P: "Ask preferences. You know, I prefer a postcard, but 
somebody . . . that's 24 years old that has a new baby is 
probably gonna prefer a text message ... I think you have 
to kinda look at different age groups and what they prefer." 



P: ". . .it would be nice if there was a site where you can 
go and have all that information. 'Cause I'm sure if you 
don't have Internet at home, you can go to the library and 
access it somehow." 

P: 'The people I talk to ... a lot of them use Internet to 
access stuff regarding personal issues with their children 

and their families, and I think that would be wonderful." 

P: "Yeah, have all the modes of media because, you know, 
for most of us, this is, the phone is our lifeline." 

P: "I mean, everybody's got email now. . ." 



Using technology - email, texting and internet 

There were mixed responses among the stakeholders 
when asked about Internet access and availabiUty in their 
respective populations. While most healthcare providers 
thought that parents of adolescents knew how to use the 
Internet, they felt many parents would not have suffi- 
cient access or familiarity with this tool to use it regu- 
larly. In contrast, most parents reported having both 
Internet familiarity and regular accessibility, although 
this was not universal. Nonetheless, most parents, re- 
gardless of their Internet access or experience, were 
supportive of the idea of receiving e-mails from their 
children's providers, either for reminder-recall purposes 
or with online links to medically-accurate, vaccine- 
related educational resources. 

Providers at all four sites responded positively to the 
idea of using text messaging as a potential communica- 
tion or reminder tool. However, one provider added the 
caveat that parents may have limited cell phone minutes 
or text messages permitted per month, which could hin- 
der the reliability and effectiveness of this technology. 



While a few parents were receptive to receiving remin- 
ders about upcoming vaccine due-dates in the form of 
text messages, most parents were not supportive of the 
idea. Adolescents were adamantly opposed to receiving 
texts about vaccines themselves, indicating that texting 
was mainly for "friends" and that it would be "weird" for 
them to receive such a message. In addition, most ado- 
lescents believed that, although their parents currently 
may use text messaging for personal reasons, their par- 
ents would prefer phone or mail reminders about up- 
coming appointments over text messages. 

Discussion 

We found in our qualitative study of adolescents, par- 
ents and healthcare providers that, while broad themes 
emerged across stakeholders with respect to vaccination 
barriers and possible interventions, there were differ- 
ences in preferred implementation strategies among the 
groups that should be of fundamental consideration in 
designing future interventions. Importantly, no singular 
strategy emerged as a consistent response to barriers 
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identified by all three groups. Instead, we found that 
intervention strategies will likely need to be tailored 
within provider settings to reflect the specific concerns 
and preferences of patients and their families. 

Knowledge about adolescent vaccination 

We found that the lack of awareness about routine pre- 
ventive care visits was a major source of frustration for 
healthcare providers as it limits the opportunities avail- 
able for providers to educate patients and their parents. 
Consistent with earlier studies, our findings indicate that 
parents and adolescents are uninformed or inadequately 
informed about the importance of routine preventive 
care visits and immunizations during adolescence. 
[8,9,18,22,23] At the same time, most parents were 
aware that they are inadequately informed about adoles- 
cent health care issues and overwhelmingly felt they do 
not have access to medically-reliable resources to close 
the gaps. Changing vaccine schedules appears to con- 
tribute to parental frustration as these changes make it 
difficult for parents to stay informed. In addition, these 
ongoing modifications to vaccine requirements, without 
parents being adequately informed of the reasons for 
such changes, have contributed to greater uncertainty 
among parents about the true importance of vaccines - 
a consequence that providers may not have fully appre- 
ciated for its negative impact on parents' vaccination 
attitudes. Taken together these findings suggest that if 
public health and medical providers want to improve 
parental acceptance of adolescent vaccines they need to 
specifically communicate to their patient population 
when and why vaccine schedules are being adjusted. 

Concern about newer vaccines 

Our findings indicate that the HPV and Flu vaccines 
were distinguished from the other vaccines as being par- 
ticularly problematic by parents in the study. This could 
be due to several reasons, including that these are the 
newest vaccines recommended for adolescents, there are 
no school-based mandates requiring them, and these 
vaccines require multiple shots (i.e. 3-doses for HPV, 
new Flu vaccine annually) and thus are more inconveni- 
ent to administer [24-26]. While providers in our study 
were universally cognizant that parents have concerns 
unique to the HPV and Flu vaccines, there is a paucity 
of interventions specific to these vaccines that have 
proven successful in allaying parental concerns. Educa- 
tional efforts about adolescent vaccines have tended to 
focus on promoting all four adolescent vaccines generic- 
ally to avoid stigmatizing HPV and Flu vaccines as par- 
ticularly problematic, dangerous or unnecessary. 
However, based on our results, providers may wish to 
single out these vaccines in order to emphasize relevant 
information and correct misconceptions. Unfortunately, 



our study suggests that a significant barrier to doing this 
is the shared perception among both providers and par- 
ents that there is inadequate time to review vaccine- 
related information during clinic visits [27]. Thus, future 
research should examine alternative strategies to supple- 
ment patient-provider communication about vaccines. 
As an example, all of the stakeholders interviewed were 
highly receptive to the idea of accessing vaccine-related 
information via the Internet - particularly if provided 
prior to clinic visits. With adequate time, parents could 
review the information and formulate any remaining 
questions for the provider to address directly at the up- 
coming visit. 

The vaccination decision process 

In our study, we found that both parents and adoles- 
cents independently agreed that parents ultimately de- 
cide whether or not an adolescent will be vaccinated. 
However, providers expressed frustration that some par- 
ents are too permissive in letting the adolescent control 
the vaccination decision; and, more focused discussion 
revealed that all parties accepted that adolescents have 
an increasing role in the decision process with advancing 
age. Thus, recognizing that parents may not be able or 
willing to insist upon vaccination of vaccine-hesitant 
adolescents, vaccination efforts may need to incorporate 
methods that incentivize adolescents directly. This may 
be particularly true for the HPV vaccine as we found 
that many parents elected to leave the decision entirely 
up to their child specifically for this vaccine, but not 
others. 

Our focus group discussions did not capture why the 
HPV vaccine may be viewed differently from the other 
vaccines with respect to the decision-making process. 
One possible hypothesis is that since the HPV vaccine 
targets a sexually transmitted infection parents would 
prefer to let their children decide about that vaccination 
conjointly with decisions about sexual behavior practices 
they make as an adult. Further research is needed to elu- 
cidate the reasoning behind the differential approaches 
to vaccine decision-making for the HPV vaccine com- 
pared to the other recommended adolescent vaccines. 

Only a few studies have previously examined the dy- 
namics that occur between adolescents and parents 
regarding vaccine decisions, generally concluding that 
many (but not all) adolescents look towards parental 
values and beliefs when considering vaccination [28-31]. 
Moreover, to our knowledge only one study has simultan- 
eously evaluated the decision-making dynamic that 
occurs among adolescents, parents and providers with 
respect to vaccination [32]. Focusing on the HPV vaccine, 
this study by Hughes et al. (2011) found that clinicians 
largely took their cues from parental attitudes, choosing 
not to urge vaccine-hesitant mothers to reconsider their 
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decisions to refuse or delay HPV vaccination. The study 
also indicated that adolescents had a primarily passive 
role in vaccine decision-making, with their concerns lim- 
ited only to immediate vaccine side effects. 

Our results contrast those findings by Hughes et al. 
since we found that providers and parents reported ado- 
lescents' concerns did influence whether adolescents were 
vaccinated or not. This difference could be due to vari- 
ation between the two studies in participants' sociodemo- 
graphic characteristics. For example, our study had a 
greater number of older teens, fewer African- Americans 
and included fathers and adolescent boys whereas the 
study by Hughes et al. focused specifically on mothers 
and their daughters. The role that adolescents play in the 
vaccine decision-making process likely varies across 
races, cultural groups or by child's age. Thus, for vaccin- 
ation campaigns to be most effective, it may be necessary 
to first understand who will be involved in the vaccin- 
ation decision process before deciding on where to focus 
educational efforts (i.e. on parents, adolescents, or both). 

Differences in teclinical capacity 

Although our study identified that different technologies 
could be potentially integrated into future interventions, 
this opportunity appeared to be underappreciated by 
healthcare providers. Most providers were concerned 
about the number of parents without Internet access, yet 
we found that parents in general were both Internet- 
savvy and that some actually preferred email as their 
primary communication modality. In contrast, text mes- 
saging as a communication modality was not widely 
accepted by parents and teens - a preference not recog- 
nized by providers. 

These preferences are important to consider as inter- 
ventions to address key barriers are developed. For 
example, one potential barrier we identified was the dif- 
ference in perspectives regarding whether providers or 
parents should be responsible for knowing an adoles- 
cent's current vaccination status. Parents in our focus 
groups expressed reliance upon providers to pro-actively 
convey information, yet providers expected parents to 
realize that a vaccination-related appointment should be 
scheduled. One possible solution may be the develop- 
ment of an electronic mechanism to allow providers 
and parents to see the same vaccination history and 
follow-up recommendations for a child. In practice, this 
electronic portal would not only emulate the function 
historically served by paper immunization cards provided 
during early childhood but would also provide the 
recommended schedule of future vaccines for the adoles- 
cent. In doing so, information would be simultaneously 
shared with both the parent and provider and could serve 
to strengthen the patient-provider partnership while en- 
suring the most up-to-date and accurate information. 



Limitations 

As with any qualitative study, the goal is to generate hy- 
potheses that can be tested in the future rather than aim 
for generalizability of findings beyond the study popula- 
tion. To capture a wide range of opinions, we purposely 
sought out practices with a diversity of beliefs and 
approaches at both the adolescent/parent and provider 
levels. The brevity of the adolescent focus groups may 
have limited the quality of data gathered about adoles- 
cent vaccination attitudes as most discussions were com- 
pleted within 20 minutes, even though one hour was 
allotted for the activity. Furthermore, the focus groups 
were not intentionally disaggregated by gender, although 
almost all of the focus groups were composed primarily 
of female participants. Having the ability to engage with 
the study population about proposed health interven- 
tions based on the challenges identified earlier on in the 
focus group resulted in a better understanding of the 
relative importance of these challenges as well as recog- 
nition of potential unintended consequences of such 
interventions. These findings clearly demonstrate that 
any health intervention would benefit from a dynamic 
partnership with the target audience in order to tailor to 
the audience's specific needs as well as utilize available 
technologies most effectively for that population. 

Conclusions 

Using a qualitative approach, this study provides insight 
into the vaccine decision-making dynamic among ado- 
lescents, their parents and healthcare providers. We 
found several similarities in vaccine attitudes that could 
be used as foundations for future interventions. How- 
ever, there were notable differences of opinions among 
these groups that will need to be considered when devel- 
oping future interventions to ensure their effectiveness. 
Furthermore, the integration of technologies such as e- 
mail and the Internet may offer new strategies to address 
the perceived lack of comprehensive medical informa- 
tion available to parents as well as enhance direct com- 
munication between patient/parent and providers. A 
next step will be to use these findings to develop inter- 
ventions that support the specific needs identified by 
each of these stakeholder groups. 

Abbreviations 

CDC: Centers for Disease Control and Prevention; HPV: Human 
papillomavirus; MCV4: Meningococcal conjugate vaccine; MCIR: Michigan 
Care Improvement Registry; Tdap: Tetanus-diphtheria-acellular pertussis; 
VIS: Vaccine information statements. 

Competing interests 

Since June 2009 Amanda Dempsey has served as an advisory board member 
for Merck, providing advice on male HPV vaccination. This company had no 
role in the design or analysis of this study and is unaware of the study's 
results. Dr. Dempsey does not receive research support from this company. 
The remaining authors have no competing interests to declare. 



Gowda ef al. BMC Public Health 201 2, 1 2:509 Page 1 0 of 1 0 

http://www.biomedcentral.com/1471-2458/12/509 



Acknowledgements 

This researdn was supported by Award Number UOl IP000414-02 from the 
Centers for Disease Control and Prevention. 

Authors' contributions 

CG participated in data analysis and contributed to drafting the manuscript 
SES conducted focus groups, participated in data analysis and critically 
reviewed the manuscript KJD helped conceive of the study, participated in 
data analysis and critically reviewed the manuscript AFD conceived of the 
study, conducted focus groups, participated in data analysis, and contributed 
to drafting the manuscript All authors read and approved of the final 
manuscript 

Received: 2 November 2011 Accepted: 7 July 2012 
Published: 7 July 2012 

References 

1. Bilukha 00, Rosenstein N: Prevention and control of meningococcal 
disease. Recommendations of the Advisory Committee on Immunization 
Practices (ACIP). MMWR Recomm Rep 2005, 54(RR-7):1-21. 

2. Broder KR, Cortese IVIM, Iskander JK, Kretsinger K, Slade BA, Brown KH, 
IVlijalski CM, Tiwari T, Weston EJ, Cohn AC, et al: Preventing tetanus, 
diphtheria, and pertussis among adolescents: use of tetanus toxoid, 
reduced diphtheria toxoid and acellular pertussis vaccines 
recommendations of the Advisory Committee on Immunization Practices 
(ACIP). MMWR Recomm Rep 2006, 55(RR-3):l-34. 

3. IVlarkowitz IE, Dunne EE, Saraiya M, Lawson HW, Chesson H, Unger ER: 
Quadrivalent Human Papillomavirus Vaccine: Recommendations of the 
Advisory Committee on Immunization Practices (ACIP). MMWR Recomm 
Rep 2007, 56(RR-2):l-24. 

4. Eiore AE, Shay DK, Broder K, Iskander JK, Uyeki TIVl, IVlootrey G, Bresee JS, 
Cox MS: Prevention and control of influenza: recommendations of the 
Advisory Committee on Immunization Practices (ACIP), 2008. MMWR 
Recomm Rep 2008, 57(RR-7):l-60. 

5. Centers for Disease Control and Prevention: National and state vaccination 
coverage among adolescents aged 13 through 17 years — United States, 
2010. MMWR Morb Mortal Wkly Rep 2011 , 60:11 1 7-11 23. 

6. Centers for Disease Control and Prevention: National and state vaccination 
coverage among children aged 19-35 months — United States, 2010. 
MMWR Morb Mortal Wkly Rep 201 1, 60:1 157-1 163. 

7. Influenza vaccine coverage, 2010-11 influenza season, [http://www.cdc.gov/ 
flu/professionals/vaccination/reportilOl 1/reportl/]. 

8. Hilton S, Hunt K, Petticrew M: Gaps in parental understandings and 
experiences of vaccine-preventable diseases: a qualitative study. Child: 
care, health and development 2007, 33(2):1 70-1 79. 

9. Oster NV, McPhillips-Tangum CA, Averhoff F, Howell K: Barriers to 
adolescent immunization: a survey of family physicians and 
pediatricians. The Journal of the American Board of Family Practice/American 
Board of Family Practice 2005, 1 8(1 ):1 3-1 9. 

10. Sporton RK, Francis SA: Choosing not to immunize: are parents making 
informed decisions? Fam Pract 2001, 18(2):181-188. 

11. Lai J, Fay KE, Bocchini JA: Update on childhood and adolescent 
immunizations: selected review of US recommendations and literature: 
part 2. Curr Opin Pediatr 201 1, 23(4):470-481. 

12. Briss PA, Rodewald LE, Hinman AR, Shefer AM, Strikas RA, Bernier RR, 
Carande-Kulis VG, Yusuf HR, Ndiaye SM, Williams SM: Reviews of evidence 
regarding interventions to improve vaccination coverage in children, 
adolescents, and adults. The Task Force on Community Preventive 
Services. Am J Prev Med 2000, 18(1 Suppl):97-140. 

13. IVliller NK, Verhoef M, Cardwell K: Rural parents' perspectives about 
information on child immunization. Rural Remote Heal 2008, 8(2):853. 

14. IVlays RM, Sturm LA, Zimet CD: Parental perspectives on vaccinating 
children against sexually transmitted infections. Social science & medicine 
(1982) 2004 58(7):1405-1413. 

15. Sturm LA, Mays RM, Zimet GD: Parental beliefs and decision making 
about child and adolescent immunization: from polio to sexually 
transmitted infections. Journal of developmental and behavioral pediatrics: 
JDBP 2005, 26(6):441 -452. 

16. Lewis D: Computer-based approaches to patient education: a review of 
the literature. Journal of the American Medical Informatics Association: JAMIA 
1999,6(4)272-282. 



17. Lewis D, Nath C: Feasibility of a kiosk-based patient education system in 
a busy outpatient clinic setting. The Diabetes educator 1997, 23(5):577-581. 
585-576. 

18. Pineda D, Myers MG: Finding reliable information about vaccines. 

Ped/ofrics 2011, 127(Suppl 1):S134-S137. 

19. Thompson DA, Lozano P, Christakis DA: Parent use of touchscreen 
computer kiosks for child health promotion in community settings. 

Pediatrics 2007, 1 1 9(3):427-434. 

20. McDonald EM, Solomon B, Shields W, Serwint JR, Jacobsen H, Weaver NU 
Kreuter M, Gielen AC: Evaluation of kiosk-based tailoring to promote 
household safety behaviors in an urban pediatric primary care practice. 

Patient education and counseling 2005, 58(2):168-181. 

21 . Overview of The Michigan Care Improvement Registry (MCIR). [http://www. 
mcir.org/publications.html]. 

22. Humiston SG, Rosenthal SL Challenges to vaccinating adolescents: 
vaccine implementation issues. Pediatr Infect Dis J 2005, 24(6 Suppl):S134- 
S140. 

23. Lehmann C, Benson PA: Vaccine adherence in adolescents. Clin Pediatr 

2009, 48(8):801-811. 

24 Reiter PU Brewer NT Gottlieb SL, McRee AU Smith JS: How much will it 
hurt? HPV vaccine side effects and influence on completion of the 
three-dose regimen. Vaccine 2009, 27(49):6840-6844. 

25. Zimet GD: Improving adolescent health: focus on HPV vaccine 
acceptance. J Adolesc Health 2005, 37(6 Suppl):Sl 7-S23. 

26. Allison MA, Reyes M, Young P, Calame L, Sheng X, Weng MY, Byington CL 
Parental attitudes about influenza immunization and school-based 
immunization for school-aged children. Pediatr Infect Dis J 2010, 
29(8):751-755. 

27. Davis TC, Fredrickson DD, Arnold CL, Cross JT Humiston SG, Green KW, 
Bocchini JA Jn Childhood vaccine risk/benefit communication in private 
practice office settings: a national survey. Pediatrics 2001, 107(2):E17. 

28. Benin AU Wu AC, Holmboe ES, Shapiro ED, Anyan W: How can we 
communicate about vaccines with adolescents and their parents? Clin 
Pediatr (Phiia) 2010, 49(4):373-380. 

29. Gamble HL, Klosky JL, Parra GR, Randolph ME Factors influencing familial 
decision-making regarding human papillomavirus vaccination. J Pediatr 
Psychol 2010, 35(7):704-715. 

30. Mathur MB, Mathur VS, Reichling DB: Participation in the decision to 
become vaccinated against human papillomavirus by California high 
school girls and the predictors of vaccine status. J Pediatr Health Care 

2010, 24(1 ):1 4-24 

31. McRee AL, Reiter PL, Brewer NT: Vaccinating adolescent girls against 
human papillomavirus-Who decides? Prev Med 2010, 50(4)213-214 

32. Hughes CC, Jones AU Feemster KA, Fiks AG: HPV vaccine decision making 
in pediatric primary care: a semi-structured interview study. BMC Pediatr 

2011, 11:74 



doi:1 0.1 1 86/1 471-2458-1 2-509 

Cite this article as: Gowda et al: Understanding attitudes toward 
adolescent vaccination and the decision-making dynamic among 
adolescents, parents and providers. BMC Public Health 2012 12:509. 



Submit your next manuscript to BioMed Central 
and take full advantage of: 

• Convenient online submission 

• Thorough peer review 

• No space constraints or color figure charges 

• Immediate publication on acceptance 

• Inclusion in PubMed, CAS, Scopus and Google Scholar 

• Research which is freely available for redistribution 



Submit your manuscript at 
www.biomedcentral.com/submit 



o 



BioMed Central 



